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What Is the Lighting Design Lab

Regional Lighting Education and Demonstration Center
for the advancement, training, promotion, & support of quality
energy-efficient lighting technologies and practices.

Supported by regional utilities and energy-efficiency partners

Serving the non-residential segment throughout the Pacific NW
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Lighting Design Lab Services

Classes (local & regional)
Demonstration Area

LDL LED Qualified Products List
Lighting Consultations

Website Resources

Outdoor Lighting Center

Product Evaluations

R R O S

Technical Information
Mock-Up Facility
Lighting Library
Tours of Facility
Newsletter
Lighting Guides

General Information



The LDL Facility in Seattle

acoRP Conear




Street & Area Outdoor Lighting Center
at South Seattle Community College
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Lighting Design Lab Team

Elizabeth Lyon
Marketing &
Communications

Kurt Nielsen, LC, CLEP
Manager

Eric Strandberg, LC
Sr. Lighting Specialist

Andrew Pultorak, LC, MIES
Lighting Specialist

Andrea Dahlman
Mockup Technician

Jeff Robbins, LC, MIES
Lighting Specialist




2 With Respect to SSL Initiatives

< Lighting Design Lab provides support to Utilities, Energy Conservation
Organizations and their customers

< Fills voids in the market that could impair utility conservation programs
- Lighting Education Programs
- Projects & Deliverables
— Add value by solving problems



Educational Series & Workshops

WA and Seattle Energy Code

+ Commercial / Residential (Cgios)
| e Section

Chapter
C - Commereial
R - Residential

DEFINITION: RESIDENTIAL BUILDING

....includes detached one- and two-family dwellings (townhouses) as
well as R-2, R-3, and R-4 buildings three stories or less in height
above grade plane.

R1 = single family

R2 = single family and duplex
R3 = single family thru duplex
R4 = multi-family developments

Lighting Industry Innovations and Trends for 2013
Instructor: Andrew Puftorak, LC, MIES

Morning Class: 10:00 a.m. - Noon

This class will review trends and the latest innovations in commercial and industrial lighting. We will also profile award
winning products recognized by the industry for their advancements in energy efficiency.

This course is intended for those familiar with basic lighting terminology, e.g., CRI, CCT, /W, LED, OLED, but also
appropriate for those just entering the field.

Exterior Lighting - A New Look
Instructor: Eric Strandberg, LC

Afternoon 1:00 p.m. - 3:00 p.m.

One of the bright spots with the LED revolution is exterior lighting. This intermediate level class will

lock at the overall landscape of exterior lighting by reviewing the new llluminating Engineering Society (IES)
recommendations and luminaire design opportunities. Included will be an examination of walkways, parking lots and
building entries demonstrating how LED lighting can be applied primarily in existing and retrofit installations.




< LED Field Studies conducted
by Lighting Design Lab
- SDOT Street Lighting
- PNNL LED T8 Replacement Lamp




@ LED A-Lamps Have Arrived

Philips SYIEUIE! REIIS




@ New demonstration / Field test
LED T8s — Are they getting closer?

Modified troffers
function as work lights,
a demonstration, and a
“field test”.

Still require a variety of
rewiring methods of
fixtures and sockets.




LDL Qualified LED Products List

< Problem

Utilities needed a way to determine the relative quality of LED lighting products
that were being specified for projects requesting rebate funding.

Energy Star & DLC were taking too long to qualify products and were sometimes
too narrow in scope for potential LED applications.

4 Solution
Lighting Design Lab & Utility partners develop LDL Qualified LED Products List.
www.lightingdesignlab.com/led-list




HOME ABOUT US

EVENTS

CLASSES

Lighting Design Lab
2915 4th Ave South
Seattle, WA 98134

P: 2063259711
P: 800.354_3864
F: 206.329.9532

info@lightingdesigniab_com

SERVICES

A Northwest utility funded lighting education facility promoting
commercial and industrial energy conservation.

PUBLICATIONS RESOURCES GALLERY CONTACT US

LED List Product Submission

Thank you for your interest in submitting product{s) for qualification to the Lighting Design Lab LED List.
This is an interim qualifying List used by Northwest utilities for rebate consideration while lighting products
are being reviewed by ENERGY STAR or the DesignLights Consortium® (DLC).

There are several steps to complete in this process.

To ensure a smooth submission and to avoid any potential delays, there are some things to be aware of
before beginning:

Download all three submission forms (below) & save them to your computer
Follow all 4-steps outlined on the How to Qualify Your Product page
Make sure to thoroughly complete all of the forms

Send submissions AMD all follow-up inquiries to ledlist@lightingdesignlab.com

i

LED List Specifications - DOWNLOAD
Manufacturers Checklist (PDF) - DOWNLOAD
Manufacturers Checklist {(Word) - DOWNLOAD
How to Qualify Your Product

Current LDL LED Qualifying Products List
LDL Lamp List
LDL Fixture List

LDL Status List



LDL Qualified LED Products List

This list is maintained by the Lighting Design Lab for Puge! Sound Energy, Seattle City light, Snohomish PUD, Tacoma Power, the Energy Trust of Oregon, B

e Power A

ation, Idaho Power, and the
Eugene Waler and Electric Board. Nole: This is an inlerim qualifying list while products are being reviewed by ENERGY STAR or DLC. Producls will be permanently removed 12 months after “"Post Date®.
If you don’t see a product on this kist, check the ENERGY STAR or DLC lists. All products camry a 5 year wamanty. Contact ledlist@ightingdesigniab com for more information.

Qssl BOFRLF1X12UB5KSF 120 | 6500K 147 | 561 | 8224 | 729 4/13
LED Power SBE&-1/2W-48"-28K-24V 120 2800 K 205 47.4 970 855 32 [11114/12
SB&-1/4W-72"-35K-24V 120 3500 K 10.4 498 519 83.8 243 |12/10/12
SBE-1/4W-66"-35K-24V 120 3500 K 104 498 519 838 | 2428 [1210/12
SBE-1/4W-60"-35K-24V 120 3500 K 104 49.8 519 838 | 2428 [12110¥12
SBE-1/4W-48"-35K-24V 120 3500 K 10.4 49.8 519 838 | 2428 [12/10/12
SBE-1/4W-46"-35K-24V 120 3500 K 104 498 519 838 | 2428 [12/10412
SBE-1/4W-36"-35K-24V 120 3500 K 104 498 513 g3s | 2428 [1210/12
SB&-1/4W-24"-35K-24V 120 3500K 104 498 519 83.8 2428 [1210/12
| _ SBE-1/4W-12"-35K-24V 120 3500 K 104 498 519 838 24.28 |12/10/12
Display/Refrigerated Case 1 Source 3LB-6D-M160-4100K-NP 120 4100 K 20 730 1606 840 25 |021/13
3LB-6D-({L/R)080-4100K-LP 120 4100 K 16.7 68.5 1151 84 0 24 |0321/13
3LB-5D-M160-4100K-NP 120 4100 K 18.4 724 1343 84 0 24 |0¥21113
3LE-5D-(L/R)080-4100K-LP 120 4100 K 140 69.6 1151 83.0 23 |021/13
3LB-45-M120-4100K-LP 120 4100 K 116 739 857 840 24 |021/13
3LB-4D-M120-4100K-HP 120 4100K 21.8 706 1540 83.0 2 0321113
3LEB-4D- (LUR) 120-4100K-NP 120 4100 K 15.3 69.4 1062 83.0 22 |0¥211
3LB-4C-M060-4100K-HP 120 4000 K 214 732 1567 840 26 |0211
3LB-3C-M060-4100K-HP 120 4000 K 16.6 701 1164 83.0 23 |0321113
Efficient Lights 472-18C-024C-B1 120 3000 K 277 555 1525 815 12 112712
472-18C-024C-B2 120 3000 K 27.7 55.5 1525 81.5 12 [1127112
4?:'-90-0_245—31 120 3000 K 16.1 47.8 767 81.5 124 121012
472-9C-0245-B2 120 3000 K 16.1 478 767 81.5 124 [12110012
458-18C-024C-B1 120 3000 K 235 65.6 1540 80.7 5.8 |051713
458-9C-0245-B1 120 3000 K 134 59.7 800 80.6 6.2 |0517113
353-13C-024C-B1 120 3000 K 21.4 525 1119 14 12.4 (051713
353-7C-0245-B1 120 3000 K 29 47 .4 613 16 126 |0517113
339-13C-024C-B1 120 3000 K 89 59.5 1124 80.8 59 |05/17113
339-7C-0245-B1 120 3000 K 114 558 1124 80.4 56 |0517113
458-18C-024C-B2 120 3000K 235 656 1540 80.7 58 0517113
458-9C-0245-B2 120 3000 K 13.4 59.7 800 80.6 6.2 |05/17/113
353-13C-024C-B2 120 3000 K 214 525 1119 81.4 124 (05117113
353-7C-0245-B2 120 3000 K 129 47 .4 613 816 126 |05/17/13
339-13C-024C-B2 120 3000 K 18.9 595 1124 80.8 59 0517113
338-7C-0245-B2 120 3000 K 114 558 1124 80.4 56 |05/17113
Feslux DIVA2 TW 24 4000 K 7.2 61.0 525 823 20 |OS10i13
DIVA2 HO 12w 24 4000 K 11.2 81.3 870 83.8 2.7 (051013
DIVA2 HO 24w 24 4000 K 23 81.0 1740 84.5 269 (0510713
GE Lighting GEDSH71-1 24 7100 K 6.4 110.0 720 6.4 0 09/13/13
GEMX71-1 12 7100 K 0.5 922 41 769 0 |013/13
[ GEMXH71-1 12 7100K 0.7 102.0 54 774 0 [o1313
GEPM71-1 12 7100 K 1.6 840 130 756 0 081313
GESSHT71-1 12 T100 K 4.0 86.5 360 766 0 08/13/13
GEWHDSPS6 24 7100 K 6.3 759 534 76.0 0 |OSV13/13
GEWHSSPS3 12 7100 K 3.2 77.4 267 76.2 0 |OS/13/13




Lighting Design Guides

©  Problem

NEEA wanted materials for training contractors, ESCOs, and facility managers
on how to properly evaluate energy-efficient lighting options for specific
applications.

«  Solution

Lighting Design Lab developed a series of Lighting Design Guides for
commercial spaces that are frequently targeted for lighting retrofits and
upgrades. www.lightingdesignlab.com/publications




Lighting Design Guides

LIGHTING LAYOUT

GUIDE SERIES

ROOM CHARACTERISTICS

Length: 50'
Width: 54'
Height: 18' Hard Ceiling

tosy: Beacan Lighting

Dimensions: 12 x 12"

Lens: Clear Acrylic

Lamps: (36) LEDs

Lumens per Fixture: 5924
Absolute, as opposed to
Relative Photometry*

Lamp Luman Depraciation:
~095

Total Fixture Efficiency: ~70%
Watts: 87

*The Standard methed for testing
light output and distribution of
LED lighting fixturas.

Total lumen output of the
laminaire with lamp installed.

GAS STATION

LED RETROFIT

Retro-fit ex
lighting that

LAYOUT OPTIONS

Gas Station LED Retrafit | 14' On Cortor Spacing. C

g spacing
ted spacing-to-m e [ o
led and gash

main advantages of usin
where the task is being

araas. i i
DESIGN CONSIC w
Though vertical illuming 4

n appropriate horize el L i
contrast ratio of 2.5-1.0
the driving lane pavemt

The Lighting Design Lab isa

Northwest. ightng eckx
vation. Addit

n Driving Lana

INSTALLATION SPECS

Naimbat of Luninaires:
Lum Spating: !
Mounting Cosdit
Maunting Hegh
Aves 3 B
Wattufeq, ftc -0.38

£5 Recommended Footcandles (k)

LIGHTING LAYOUT

GUIDE SERIES

P 5 GARAGE GUID

ROOM CHARACTERISTICS

Length: 225'
Wwidth: 116'
1' Hard Celling

y:
Ceiling = 40%
Walls =20%
Floor =20%

PRODUCT SPECIFICATIONS

Courtesy: Kim Lighting
Dimensions: 18° diameter
Reflector: Acrylic

Lamps: (60) LED diodes

Lumens: Absolute, as opposed
ta Relative Photemetry*

Lamp Lumen Depreciation: 0.70
Total Fixture Efficiency: 83%
Watts: 72

* The standard method for testing
light output and distribution of
LED lighting fixtures.

Total Lumen output of the
luminaire with lamp installed

PARKING GARAGE

LED RETROFIT

THE SOLUTK

Install low-bay indt
garages. While this

deliver similar illum
uses less wattage v
sption

performs well in ¢

DESIGN COr

horizontal and ver
level, energy mani
garage fixtures an
through optical sh
as a 2-lamp fluore:

¥ funded lightin

GAS STATION I LEC

al stalls of the parking
beats the local e

ption has the advanta
 to full brightness more

tal
o recognized
all LED

ither 50%

y o

uickly than the HID systems they

LAYOUT OPTIONS

Parking Garage LED Retrofit | 25' x 25' Spacing

INSTALLATION SPECS

Number of Luminaires: 34
L Lumninaire Spacing: 25' x 25
Mounting Condil urface
Mounting Height: 10'5"
Average lllumination:
-3.7 fe horizontal

-29 fc vertical
Wattsisq. ft.: ~0.10

IES Recommended
Footcandles (fe)

5fc Average

1 e Minimum

10:1 Max/Min Uniforeity Ratio

CONTROLS

hava ana or
ne by at least

fying lumin :
ntrol. This will minimize wiri

e light

to turn off fixtu

ENERGY CODE INFORMATION

LIGHTING LAYOUT GUID

PARKING GARAGE | LED RETROFIT




22+ Lighting Layout Guides

Retail Refrigerator Cases Guide

Retail Displays LED Retrofit
Warehouse - T8 HP Fluorescent
Warehouse - T5 HO Fluorescent
Private Office - T8 HP Fluorescent
Private Office - Fluorescent Lensed
Parking Garage - T8 Fluorescent
Parking Garage - LED Retrofit

Open Warehouse - T8 HP Fluorescent
Open Warehouse - T5 HO Fluorescent

Open Warehouse - Highbay Induction

Open Office - T8 HP Fluorescent Retrofit
Open Office - T8 HP Fluorescent - Lensed
Open Office - T8 HP Fluorescent D/I
Open Office - Fluorescent Acrylic Lensed
Gymnasium - T8 HP Fluorescent
Gymnasium -T5HOFluorescent.pdf

Gas Station - LED Retrofit

Cold Storage - LED Highbay

Classroom - T8 HP Fluorescent - Lensed
Classroom - T8 Fluorescent - D/l

Foot Candle Lighting Guide



Energy Trust of Oregon

« Problem

Lighting specifiers need to know the recommended light levels for the types of
spaces that they are targeting for energy-efficient lighting projects. Not every
lighting specifier has access to the IES Lighting Handbook 10t Edition
(contains over 1,300 pages and costs $595).

«  Solution

Lighting Design Lab created Quick Reference Light Level Guide for
commonly upgraded spaces.



IES Lighting Handbook 10t Edition

Applications | Lighting for Education

Table 24.2 | Educational Facilities llluminance Recommendations continued from previous page

Applications | Lighting for Education

Matas for Tabls 24.2

e e At The tabile column headings are discussed in detai in 24.3 Huminance Criteria.
—Hortzontal {Ey) Targats —Nortical {E,) Targats _OvarArsaofCovarage |71 [FYs TypicatAren ofCovemae® .. 135 5 iumiance for iscussion on procedures for estsblshing fluminance
Visual Ages of Obsarvars ysars) Visual Agas of Obsarvars fysars) 1% raic Ey/7™ ratin E, if TaskPropar Room or Mt n st
e ‘where at baast half ar= different uniformities apphy or Task Area Designated  a, Appiications, tasks, or viewing speclﬁciencounbemd en any given praject may
<25 IS5 =65 <25 2565 65 Max:Avg Avg:Min Max:Min Area be different from ifferent critmia, See 2421 Applica-
Cataguey G Catoguey Gauge tiors and Tasis. The designer is ms.pmsble far making final determinations of
¢ applications, tasks, and illuminance criteia
B Vahyes cited s 1o be maintzined over e on the area of coverage.
[ istic per inglr i LIGHTING FOR HOSPITALITY AND e Vabues cited 15 2nd desmed iate fo nc-
ENTERTAINMENT sionalacivity.Ina few suations, code requiremerts e within 108 of ES
i trast mearkings with steps, curbs, and mmas, ncalized Bghting may pprogriste. Thi an artifact of Factzandle
1 2 7 M T 5 0 0 Awg SR enmversicns af any values cited in Table 24 3 should be made at 1 feto 10 be
L 75 F5 150 Avg K 5 50 100 Avg X [ ] Regardless, codes ard ondi may edi of the IES i for any
af the applications and tasks and the designer must design accardingly.
Se AUDITORIA Groulation 4 Talg!ualemt!ndaqu)plyinthempenw! plane of the task.
a offer best reslts when plannd &
, @oonE, @5 AFF 3 1503w 60 R 50000 _A ] with lumi s and surf Any
T 500 000 2000 Mg R 50 500 1000 Avg X lues reference mspecive h or tasks, such asa cur-
P 150 00 600 Avg R 250 500 1000 Avg FT) few situation associated with nighttime: mdm;rahtung
Simple, no singe lighting cues___P EE T50 0 60 Awg ] £ fors and tasksced with o
Stage lighting as determined by production crew; See IS DG-20-09 | Stage Lighting A Guide to the Planming of Thaatres strategies empl an of nd electric lighting to
o For quic 5 oo dlectrical i nure achieve targ during ars. Dizlighting may req i
x transAion space adjaining audit tional approaches
K 3 50 100 Avg | 15 E7) & Mg 31 |Ud g Tasks with spacular components, like computers with CSAA50 Type |ll screens
N 7 50 300 Mg L 375 7 EN = ] orpriried tasks with glessy ink o sy Bapes ar prans to veling efections
Transiticn from lobby or foyer space adjaining auditorium The Ekelihood of an ication’s or task’s
3 3 PR E B ) W fug B isinwicated by the refleciecHight o black and white [ signal high ke
M =0 000 Mg K i3 50 W fwg = T3 oo gray an white [[1] sgnals moderate kefiocd; pale gray snd whi=
all-white signals lith ikeShood,
See 77| LIGHTING FOR COMMON APPLICATIONS . The designes must establish areas of overage to which tagets apply. Green [ ]
task proper or task f coverage far
respective cited targets. Amber | highlicht identifies ream or designated arms
= ial are of covesage for respective cited egets
; ke ively, di i known, from READING
i 50 RN 00 Ay P 150 060 g 1 A J- Forapp pasition is indefinite, such 2z some types of flex-

tle meeting rooms,the typical area of coverage u-ncm ar Disignated Arca”

See 21 | LIGHTING FOR ART

vwiards, student art, plagues

500 refiectance 5 times background iluminance Stimes background iluminance I"d [
250% reflectance: 3 times background fluminance: dilluminarce ’-’4 |
<50% reflectance: 5 tirmes background fluminance: Sti

dilluminarce

3 times background iluminance

Table 24.2 | Educational Faci

24.4 | Tha Lighting Handbook

d illurninance

5 times bacl

es llluminance Recommendations continued next page

ES 10th Ecition

IES 10th Editien

For app fice desk ora read-
ing chair,a is likedy achi illuminance
s applicd ta the “Task Proper or Task Area”

peasition is krawn,

Tha Lighting Handbook | 24.7




@ Not Exactly Portable




Quick Reference Light Level Guide

reor camoik Liewt  Guide ‘5;‘

AFE min, 1071 Max to

Min Unitormity

15 5.3 8 A-16
1 05-2 i) 3412
1255 1018
Foot-Candies %
| (Horizontal) (FC) | (Horizontal) (FC) | (Verticald (FC) | (Vertical) (FC) |
arpe La 0 5
o y 30 15 [ 40 20-80 15 75-30
20 10- 30 10 5-15 75 354 150
3 20 10-30
Warehouse williske 20 10+ 30 10 515
40 3050 B0 Abive F
f 40 30- 50
| F 30 -
- I8 7530
15 5 -0
40 30-50
125 30
BO 0
v 50 150
Eler 30 100
75 3-10 5 25 -10
e 10 - 40
Energy Trust of Dregen AZ15W Ok St Suite 300, Portland, DR 97204 1866, 368 THTE 500546 HH62 fay energytrust.ong
2 lighting I
“(;)design EnergyTrust
f
lab of Oregon

www.lightingdesignlab.com/publications



Moving Forward

Future Initiatives
4 Expansmn of the LDL Qualified LED Products List

Automated product submission process
Searchable and filterable dynamic list

Update & revise product specifications (e.g., Duv tolerance on exterior LED fixtures)

Eliminate Cinderella clause (12 month expiration) on qualified products that fall
outside the scope of Energy Star & DLC

< Advocate & support the establishment of baseline standard for
energy efficient lighting professionals
Poorly designed & executed lighting projects hurt us all!



LDL LED Li
List- Improved functionality

Coming soon
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@ Our Partners in Conservation

Helping make it all happen.
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PUGET SOUND ENERGY
The Energy To Do Great Things E n e rgYTr u St

of Oregon, Inc.”
RN POWER neea

An IDACORP Company WASHINGTON STATE
@ UNIVERSITY
EXTENSION
B BONNEVILLE EMERGY PROGCRANM
sull“lSEaule POWER ADMINISTRATION

Community College

BGhydro &

FOR GENERATIONS

dfhﬂ BETTERBRICKS
Bottom line thinking on energy.



@ Visit - Call - Click - Engage

Lighting Design Lab
2915 - 4th Avenue South
Seattle, WA 98119

p: (206) 325-9711

tf: 800-354-3864

e: Info@lightingdesignlab.com
web: www.lightingdesignlab.com

social: n @
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